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Abstract 
Special growth tubes for the study of transport of growth factors and other phenomena 
This technical note is available in Fungal Genetics Reports: https://newprairiepress.org/fgr/vol2/iss1/23 
Mitchell, M. EL Storage of culture Polyethylene bogs of the sort sold for home freezing of 
medio in polyethylene bogs. foods have been found very convenient for packaging 
agor slants, agar plates, or even tubes of liquid media, 
which ore kept on hand, stored under refrigeration. No rock or other support is needed for tubes. They 
may simply be packed into the bags whose tops ore then secured. Thus refrigerator space is conserved and 
evaporation of water from media is much more effectively retarded than by wrappings of foil or waxed 
paper. The bags moy be rewsed repeatedly. Petri dishes should be placed upright and tubes should be 
plugged with non-absorbent cotton to prevent contaminants from being tarried inside the vessels by con- 
densed moisture which has been in contact with external surfaces. ---Biology Division, California 
Institute of Technology, Pasadena, California. 
Mi;cke, D. A method for storing 2. 84 g Na2SOq (anhydrous) ore stirred with I. 2 ml of 
conidia ofNeurospora. an enriched conidia-suspension. The pulp of crystals 
is then stored under sterile conditions at +4’C. For use 
(I complete Neurospom culturemedium is inoculated with some of the crystals and incubated at 25’C. 
Viability was good for o period of more than 3 yews, maintaining the original biological qualities of the 
Neurospora strains (wild-type; biochemical mutant strains). ---Physiological Chemistry Institute, 
University of Restock, Restock, Germany. 
Pittenger, T.H. Special growth tubes When o auxotrophic mutant such os & is used in 
for the study of transport of growth certain incompatible heterokaryotic combinations, the 
factors and other phenomena. nit-2 strain moy grow for long distances in the growth 
tube before ceasing to grow. This is not observed with 
nit-2 homokaryons under similar conditions. This growth, except at the very proximal end of the tube 
where o mixture of conidia has been placed, appears from certain criteria, except growth on minimal, to 
be homokaryotic. This is assumed not only because of the dark brown accumulation in the media charac- 
teristic of this mutant when grown on submaximal amounts of the growth factor but also because conidial 
plating foils to disclose the presence of anything except the nit-2 strain. Such observations prompted o 
reexamination of the studies of Ryan et al., Am. J. Bat. 3: 784, 1943 concerning the extent of the 
tronslocotion of various compounds in the mycelium of Neurospom. For this purpose o special type of 
growth tube, on improved design of one originally used by Pittenger and Atwood, was constructed; sub- 
sequently such tubes have been found to be equally useful in other experiments. With the hope that 
others may find it adaptable to other problems, o brief description of the growth tube is presented, along 
with some preliminary results illustrating its use. 
This growth tube was originally designed to help determine indirectly whether o mycelium of an 
auxotrophic mutant growing on supplemented medium could tronslocote enough of the essential growth 
factor from such o medium to enable the organism to continue,to grow for an extended time, on minimal 
medium. The growth tube consists of two 20 mm. diameter pyrex glass tubes united by o 24/40 standard 
taper ground glass interchangeable joint (Corning No. 6540). The distal end of the inter portion of the 
ground glass joint is partially sealed to provide o partition between the two sections of the tube when the 
joints ore united. The glass partition prevents contact of the media present in the proximal and distal ends 
of the growth tube, but the small horizontal opening in the upper portion of the partition permits the 
mycelium to pass readily from one section of the tube to the other. To facilitate sampling of conidia and 
for aeration, the tubes ore equipped with sampling ports along the upper surface. These are mode of IO mm. 
diameter tubing, 30 mm. high and ore spaced at 4-6 inch intervals along the length of the tube. The pro- 
ximal portion of the tube is approximately nine inches long and the distal portion, 20 inches long, but 
length moy vary with different types of experiments. The opposite ends of the finished tube ore bent at o 
45 angle. 
Observations relating to the efficiency of transport to growth factors essential to auxotrophic mutant 
strains can be mode in such tubes. The growth factor required by the mutant strain is added to the proxi- 
mal section of the tube, along with 3% agar solidified Fries medium and 1.5% sucrose. To the distal par- 
tion of the tube is added the sane medium without the growth factor. The glass partition prevents the 
diffusion of any portion of the media from the proximal to the distal section of the tube so the only way the 
test compound can pass from one section of the tube to the other is* the mycelium which connects the two 
sections. Obviously the prolonged growth of the mutant strain on the minimal medium does not in itself 
prove an effective transport system, but rapid cessation of growth indicates a limited system of translocation, 
as the work of Ryan e 4. suggested. For example, when nit-2 mutants were used in such experiments and 
the proximal portion of the tube supplemented with nicotinomide, it was found that such CI stmin could 
occasionally grow as far as 600 mm. on the minimal medium before stopping. These initial observations 
were originally interpreted to suggest (I highly efficient translocation system in the mycelium and they 
agreed with our early observations of the prolonged growth of &strains as homokaryons in certain in- 
compatible heterokaryotic combinations. This interpretation seemed unlikely, however, on the basis of 
subsequent results using other nutritional mutants. When sepamte mutant strains with individual require- 
ments for lysine, pantothenate, orginine, riboflavin, inositol and nicotinamide were inoculated in the 
growth tubes with excess amounts of the requirements added to the proximal ends of the tubes, the re- 
spective distance in millimeters that each grew on minimal medium were as follows: 14,77,95, 150,331, 
and 487. Thus it is apparent that the distance a strain is capable of growing varies with different mutants. 
Further experiments with the nit-2 stmin revealed that the distance that this strain grew on minimal medium 
was independent of the concentration of nicotinamide present in the proximal end of the growth tube, 
although sublimiting amounts were not used. In other experiments identical tubes were inoculated with 
the& stmin and the mycelium was then allowed to pass from the proximal to the distal portion of the 
tube. Once the mycelium had passed over the partition and reached the minimal medium, one of the tubes 
wcls disjoined, severing the mycelium, and the open end wcls then sealed with (I plug made from CI ground 
glass joint. The second tube was left intact. It wcls found that the mycel ium was able to grow just as for 
on minimal medium whether or not it was still in contact with the supplemented media in the proximal end 
of the tube. Thus, it is clear that the growth on minimal wets not due to the continued presence of nico- 
tinamide being tramlocated from the proximal section via the mycelium. Rather it appears that only the 
growth factor originally present in the cytoplasm, and transported mechanically within the mycelium as 
it reached the minimal medium, would be available for growth on the minimal medium present in the 
distal portion of the growth tube. In the case of the nit-2 mutant, one would assume that the absolute 
requirement of the growth factor is so low that growth can continue for some time on the nicotinamide pre- 
sent in the mycelium as it reaches the minimal medium. 
Obviously crude experiments of this type in which only growth is studied do not permit one to make 
definitive statements about tmnslocation of nutrients, but by using labeled compounds one should be able 
to carry out much more precise and meaningful experiments with growth tubes of this kind. 
In view of the above results we were somewhat surprised in CI study of the translocation of sugars in 
such tubes to find that Neurospora was apparently able to grow indefinitely in the absence of sucrose. 
This was true even when the agar wcls thoroughly washed to remove any contaminating sugars. Growth 
on minimal medium soon became very thin and only at half maximal rates, but growth continued for over 
I, 500 mm. at which time the experiment wc~s terminated. Neurospora WCIS also able to grow in conven- 
tional growth tubes in the absence of sugar. Since Neurospwa cannot grow on liquid minimal medium in 
the absence of sugar, it must be able to utilize the agar CIS a carbon source. Neurospom shows limited 
growth on golactose, and agar is known to be o sulfuric acid ester of CI linear polygalactose. 
In addition to the above experiments, we have found the growth tubes to be especially useful in 
experiments with balanced heterokoryons. With such tubes it is possible to start growth on minimal medium, 
to determine the nuclear ratios, and then to allow the heterokaryons to proceed on various types of 
supplemented media. A study can then be made of changes in nuclear proportions that may have taken 
place under the influence of various types of supplemented media. Various modifications of the above 
procedure might be useful with various intraallelic heterokaryons. ---Department of Agronomy, 
Kansas State University, Manhotten, Kansas. 
